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In 2014 the Australian immunisation target was raised from 90% to 95% of children to be fully immunised. 
A national priority is to identify geographic areas of low coverage and implement strategies to improve 
immunisation rates. Using The World Health Organization’s Tailoring Immunization Programmes (TIP) 
Guidelines, the aim of this study was to identify areas of low immunisation coverage for children in 
the Hunter New England Local Health District, New South Wales, and to gain a deeper understanding 
of the factors influencing immunisation in those areas in order to develop tailored strategies for increas- 
ing immunisation coverage. Data from the Australian Immunisation Register was used to identify geo- 
graphic areas of low coverage. Data from interviews and focus groups with parents and service 
providers were used to gain a deeper understanding of the factors influencing immunisation in those 
areas. The regional city of Maitland in New South Wales was identified as having a persistently high num- 
ber and relatively high proportion of children not fully immunised (n = 427, 15.4% in 2016). Themes from 
59 stakeholder interviews and focus groups included; (i) limited engagement with health services unless 
the need is urgent, (ii) multi-dimensional access barriers to immunisation services in Maitland, (iii) a 
flexible, supportive family centred, primary health care approach, utilising strong partnerships, is most 
likely to be effective in increasing childhood immunisation rates in Maitland, (iv) data can be used more 
effectively to inform service providers about trends and individual children not fully immunised. TIP 
guidelines proved useful for identifying areas of low coverage and providing an understanding of deter- 
mining factors and the strategies most likely to be effective. Understanding the complex problems many 
parents face and the access barriers that contribute to low immunisation coverage is essential in devel- 
oping appropriate solutions. Finding ways to support parents and remove those barriers can contribute to 
higher coverage. In Maitland, targeted outreach and home visiting has been implemented in consultation 
with community and health service representatives to ensure that the children from socially disadvan- 
taged populations identified do not miss out on vaccination. 

© 2018 Published by Elsevier Ltd. 


1. Introduction 


pertussis and diphtheria in some European countries, associated 
with inadequate levels of immunisation [1]. WHO’s Regional Office 


The World Health Organization’s (WHO) recommended immu- 
nisation schedules have been widely implemented internationally, 
contributing to a significant decline in childhood morbidity and 
mortality |1]. However, there has been a re-emergence of measles, 
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for Europe therefore developed the Guide to Tailoring Immunisa- 
tion Programmes (TIP) [2], which draws on evidence from social 
psychology, the medical humanities, and behavioural science to 
assist service planners in identifying pockets of low coverage 
within a region and design strategies most likely to be effective 
in increasing immunisation within that target population. A recent 
evaluation of TIP found its strengths to be in community engage- 
ment, qualitative research methods, generating local insights and 
in the relationships established through the process [3]. 
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In Australia the National Immunisation Program Schedule [4] 
determines the recommended childhood vaccines (see Fig. 1). In 
2014 the Australian Chief Medical Officer raised the aspirational 
target from 90% to 95% of children to be fully immunised [5]. A sta- 
ted national priority is to identify geographic areas of low coverage 
and implement strategies to improve immunisation rates [6]. 
Immunisation is provided largely by general practitioners (GPs) 
under Medicare, the national funding model for medical services 
that underpins primary care. Bulk billing occurs when GPs bill 
Medicare directly and accept the rebate as full payment with no 
out of pocket cost to the patient [7]. GPs may charge additional fees 
at their discretion. A recent systematic review found that these 
supplementary payments reduced primary care utilisation by vul- 
nerable groups, including individuals with low income and those in 
particular need of care [8]. The Australian Government introduced 
an amendment bill in 2016 entitled ‘No Jab, No Pay’ which tight- 
ened existing requirements that children be fully immunised in 
order to qualify for certain family assistance payments [9]. 

In the region covered by the Hunter New England and Central 
Coast Primary Health Network (PHN), immunisation coverage rates 
were above the national average for children aged one (93.1% vs 
91.3%), two (91.3% vs 89.2%) and five years (94.8% vs 92.2%). Despite 
these achievements the new target of 95% remained elusive. 

To tailor vaccination programs, TIP uses a step-by-step 
approach including a formative phase and a planning phase (see 
Fig. 2). We focused on the formative phase which involved using 
available data and stakeholder interviews to identify the problem 
and gain a clear understanding of the target groups (both children 
and service providers). Using TIP guidelines, the aim of this study 


was to identify areas of low immunisation coverage in children 
aged five years and under in the Hunter New England Local Health 
District (HNELHD) and gain a deeper understanding of the factors 
influencing immunisation in those areas. The results will be used 
in the planning phase, to inform the development and implemen- 
tation of evidence based strategies. 


2. Materials and methods 


Both quantitative and qualitative methods were used. To iden- 
tify pockets of low immunisation coverage, data from the Aus- 
tralian Immunisation Register (AIR) were used. The register 
provides demograhpic data for children that are at least 30 days 
overdue for specified vaccines. State health authorities grant AIR 
access to public health services, GPs and other accredited immu- 
nisers, who are then able to generate relevant reports [10]. 

Initially, 2014 data from resident HNELHD children aged one, 
two and five years of age were used to determine the numbers 
not fully immunised according to SA2 locations (stastical areas of 
approximately 10,000 residents). Australian Bureau of Statistics 
2011 Census population data were used to determine rates [11]. 
This process identified the SA2 areas [12] of Maitland East and 
Maitland West as having the highest number of under-vaccinated 
children (described in Results). Maitland is a growing regional city 
in NSW. In 2016 the population was 79,340 with Aboriginal and/or 
Torres Strait Islander people accounting for 5.1% of the total. Its 
economy relies on manufacturing, healthcare services and retail 
trade. In 2011, overall unemployment was 5.0%, below the national 
rate of 5.6% [13]. Maitland is relatively socio-economically disad- 


Hib-IPV) 


e Rotavirus 


Age Vaccine 
Birth e Hepatitis B 
2 months e Hepatitis B, diphtheria, tetanus, acellular pertussis (whooping cough), 


Haemophilus influenzae type b, inactivated poliomyelitis (polio) (hepB-DTPa- 


e Pneumococcal conjugate (13vPCV) 


4 months ° 
Hib-IPV) 


e Rotavirus 


Hepatitis B, diphtheria, tetanus, acellular pertussis (whooping cough), 
Haemophilus influenzae type b, inactivated poliomyelitis (polio) (hepB-DTPa- 


e Pneumococcal conjugate (13vPCV) 


6 months ° 
Hib-IPV) 


e Rotavirus b 


Hepatitis B, diphtheria, tetanus, acellular pertussis (whooping cough), 
Haemophilus influenzae type b, inactivated poliomyelitis (polio) (hepB-DTPa- 


e Pneumococcal conjugate (13vPCV) 


12 months | e 


Haemophilus influenzae type b and meningococcal C (Hib-MenC) 
e Measles, mumps and rubella (MMR) 


18 months | e 


Diphtheria, tetanus, acellular pertussis (whooping cough) 
e Measles, mumps, rubella and varicella (chickenpox) (MMRV) 


4 years ° 


Diphtheria, tetanus, acellular pertussis (whooping cough) and inactivated 
poliomyelitis (polio) (DTPa-IPV) 


Fig. 1. Australian National Immunisation Program Schedule from November 2016. 
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A step-by-step approach for tailoring infant and child 
vaccination programmes 


Fig. 4. Steps required to impiement TIP 
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Fig. 2. Implementation pathway for Tailoring Immunization Programmes, World Health Organization, 2013. 


vantaged as measured by the Socio-Economic Indexes for Areas the planned study and develop a trusting relationship. Stakehold- 
(scoring 945, below the national average of 1000) [14]. ers included two community health staff (one manager and one 

To confirm trends, analysis was expanded to include 2013-16. nurse immuniser), the manager of community child health, the 
Data were cleaned with duplicates removed. Analysis was under- manager of the PHN and three team members (representing GPs 
taken using SAS 6.1° and Excel 2010°®. in Maitland), one representative of the Maitland City Council 

For the qualitative component, researchers first met with stake- (which offers immunisation clinics), four public health staff, and 
holder groups in Maitland to share the quantitative results, discuss the director of the local neighbourhood centre. Purposive sampling 
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was used to recruit stakeholders uniquely positioned to contribute 
meaningful insights to the research aim [15]. 

Semi-structured interviews and focus groups were conducted 
with health service providers invited by email or telephone. A Par- 
ticipant Information Statement was provided and informed consent 
was obtained in writing prior to the interview. Parents were invited 
and interviewed individually either by telephone or in person at the 
neighbourhood centre where services are provided for those expe- 
riencing disadvantage. A comprehensive description of the project 
with assurances of confidentiality and privacy was provided. Con- 
sent was obtained verbally and confirmed by participation. 

Service providers were invited to participate in focus groups to 
generate narrative data and share experiences in a safe environ- 
ment. Service managers were interviewed individually to capture 
their views and information regarding immunisation policy and 
strategic plans. Health service providers were asked about the 
defining characteristics of children not fully immunised in Mait- 
land, about perceived barriers to achieving full immunisation and 
what might be done to help parents ensure their children are up- 
to-date. Parents were asked about their experience with immuni- 
sation services, what made it difficult to keep up to date with 
immunisation and what would make it easier. Interviews were 
recorded with notes taken by a co-facilitator. Our line of inquiry 
was dynamic, responding to emerging concepts and themes [16]. 
Further sampling continued until no new insights emerged. 

Recordings were transcribed verbatim and analysed manually 
by ST (lead on all) and members of the research team. Key concepts 
were identified and grouped according to the reseach questions. 
Ongoing analysis led to the development of themes [15]. These 
were validated by the research team. Preliminary results were 
shared with participants to confirm our interpretation and provide 
opportunity for additional contributions. 

The study was guided by an advisory group. Some members 
provided advice on use of the TIP framework while others were 
well placed to translate research findings into practice through 
direct links with public health policy making, health service deliv- 
ery and community groups. Some members of the advisory group 
share in authorship of this paper. 

Ethics approval was obtained from the Hunter New England 
Human Research Ethics Committee (HNEHREC 16/07/20/5.08). 


3. Results 
3.1. Quantitative results 


Initial analysis of AIR data for one, two and five year olds not 
fully immunised, with all scheduled vaccine doses in 2014 accord- 


Table 1 
Total participants from organisations by number of interviews and focus groups, 
Maitland, New South Wales, Australia 2017. 


Organisation Individual Focus group Total 
interviews participants 

Parents 18 0 18 
Community Health* 7 12 19 
General Practice? 6 7 13 
Population Health 2 4 6 
Maitland City Council 1 2 3 
Total 34 25 59 


* Includes Child and Family nurses, Community Health nurses, Community 
Midwives, Multicultural Liaison and Social Work service providers. 

P Includes Practice Nurses and the Hunter New England Central Coast Primary 
Health Network; umbrella group representing interests of General Practice. 


ing to SA2 location, found the highest number (n = 384) resided in 
Maitland Fast and Maitland West (supplementary file). Further 
analysis 2013-2016, including additional SA2 locations of Maitland 
and Maitland North, confirmed the high numbers missing out were 
consistent between years (Fig. 3). In 2013, there were 588 children 
not fully immunised (21.8%), in 2014 there were 492 (17.7%), in 
2015 there were 421 (15.2%) and in 2016 there were 427 
(15.4%). Each year, the one year old’s accounted for most of the 
children not fully immunised with 344 (37.8%) in 2016. Aboriginal 
children were not overrepresented in the results (data not shown). 


3.2. Qualitative findings 


We conducted 34 interviews and 6 focus groups with a total of 
59 participants between September 2016 and January 2017 
(Table 1). One service provider and one grandparent declined to 
participate for reasons not stated. 

Four themes emerged from our qualitative data; (i) limited 
engagement with health services unless the need is urgent, (ii) 
multi-dimensional access barriers to immunisation services in 
Maitland, (iii) a flexible, supportive family centred, primary health 
care approach, utilising strong partnerships, is most likely to be 
effective in increasing childhood immunisation rates in Maitland, 
(iv) data can be used more effectively to inform service providers 
about trends and individual children not fully immunised. These 
are discussed below. 


3.2.1. Limited engagement with health services unless the need is 
urgent 

Participants identified children who had fallen behind in immu- 
nisation for a variety of reasons, including parents who simply 


Rate/100 children 


Number of children overdue 


2013 2014 


E One year olds EE Two year olds 


2015 2016 


m Five year olds ==Rates for one year olds 


Fig. 3. children aged one, two and five years, not fully immunised in Maitland, NSW 2013-2016. 
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forgot, had several children all requiring immunisation, were wait- 
ing for a Medicare card or had recently moved to Maitland and 
were busy establishing themselves. One Aboriginal mother with 
three children had moved to Maitland and did not have a GP or 
access to transport. After learning about a local Aboriginal health 
service, the family attended and the children commenced a 
catch-up program. Another mother recently relocated after a fam- 
ily break-up and had not looked for a GP as she was ‘too busy get- 
ting my life back in order’. 


‘Maitland is growing very quickly and for new arrivals, it takes a 
while to get a GP, getting a job, a house, a school, immunisation 
falls behind while you’re just doing those everyday things. 
Those people will probably quickly catch up.’ 

[Service Provider interview] 


A second group included parents most likely to be from disad- 
vantaged backgrounds with families that had experienced socio- 
economic hardship and problems related to mental health, drug 
and alcohol dependency, family violence and homelessness. Ser- 
vice providers reported that these parents experienced traumatic 
backgrounds which led to chaotic lives. Accessing preventative 
care including immunisation was reported to compete with urgent 
priorities such as securing food and shelter; 


‘I think there’s a high rate of domestic violence and drugs in our 
area and those families are so stressed. The basics come first: 
safety, clothing, feeding. Immunisation would get pushed aside.’ 

[Nurse focus group 2] 


Despite these chaotic lives, some parents struggled to engage 
with health services to access immunisation. One mother from a 
CALD background fled with her children from an abusive relation- 
ship and became homeless and isolated. She did seek immunisa- 
tion for her child when she became aware they were overdue but 
struggled to access a GP. A community nurse eventually provided 
the immunisation; 


‘I went into hiding. I was ashamed and homeless. I’m so iso- 
lated, I never talk to anyone’. 
[Parent interview] 


Some service providers acknowledged that young parents living 
in chaos may distrust health services and fear losing their children 
to government services, and that this may have contributed to par- 
ent’s lack of engagement; 


‘Some families have had involvement in DOCS [Department of 
Community Services] and they’re fearful that ’this will be some- 
thing else used against me if I go and present myself.’ 

[Nurse focus group 2.] 


‘There is someone who is now pregnant and they’re couch- 
surfing [ie homeless]. They’re Ice addicts and they're not going 
to take that baby anywhere to get immunised. So, we either 
stumble across them or they end up in hospital because they’re 
sick or something else happens.’ 

[Service Provider interview] 


‘The majority of clients we see have babies that are already 
immunised. You're really targeting those who don’t access 
[our] service. I think that’s a really hard one.’ 

[Service Manager interview] 


3.2.2. Parents experience multi-dimension access barriers to 
immunisation services in Maitland 

Many participants agreed that access to services was often dif- 
ficult for those who were falling behind. Some services were not 
seen to accommodate the needs of parents who struggled with 
costs, transportation, location, language barriers or hours of oper- 
ation. Some parents found it difficult to locate a GP that was both 
available and that would provide a service free of charge (referred 
to as ‘bulk billing’); 


‘The council clinics are not central to them [Aboriginal people]; 
it’s too far...they don’t have transport to get there.’ 
[Public Health interview] 


‘Families are struggling to pay $30 or more for each visit [to a 
GP], some of them just can’t afford it.’ 
[Service Provider interview] 


‘In some families, the wife is from a CALD [culturally and lin- 
guistically diverse] background and would like to be informed 
as well, but they’re not at the language level, so that creates a 
barrier for them and feel they aren’t part of it. With this paper 
[the child’s Personal Health Record], they’re struggling to 
understand the meaning of it.’ 

[Service Provider interview] 


There were differing views about the ease of access to GP ser- 
vices. Some participants did not consider cost or availability as bar- 
riers. Some put the onus on parents having to request bulk billing; 


‘They do have choice on where they can go and when they can 
get in and there’s a few that operate extended hours. I don’t 
think there’s any access issues, or even if there is, a private bill- 
ing practice will bulk bill if you actually can’t afford that con- 
sult.’ 

[Nurse focus group 4] 


‘Access and education is good. Most are not working so they can 
come anytime.’ 
[General Practice interview] 


‘We're not outreach. We're relying on people coming to us. We 
can’t really be more proactive.’ 
[Nurse focus group 3] 


3.2.3. A flexible, supportive family centred, primary health care 
approach, utilising strong partnerships, is most likely to be effective in 
increasing childhood immunisation rates in Maitland 

Interviewers sought participant views about solutions to the 
relatively high numbers of under vaccinated children. Some felt 
that existing immunisation services provided by GPs and the Mait- 
land City Council were working well but that to reach those who 
were falling through the gap, a more targeted approach was 
needed; 


‘The only way you'll get that cohort you’re focusing on is to have 
opportunistic immunisation. There’s no problem with home 
visits, having vaccines in the car and saying the child is overdue 
and asking if they’d like me to do it now. No-one ever says no. 
It’s not a barrier if you can get the vaccine to them.’ 

[Public Health interview] 
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Participants suggested increasing the number of community 
child health workers (already accredited immunisers) who could 
immunise children within their role either opportunistically or 
through targeted outreach and home visiting programs; 


‘Within Hunter New England Health there’s about 700 accred- 
ited immunisers with less than 100 who immunise children. If 
we could get all those people immunising children, things 
would be very accessible. If our early childhood nurses could 
immunise, that would be just so good.’ 

[Service Provider interview] 


‘It would have been hard without home visiting, it helped big 
time’. 
[Parent interview] 
Most from community based services felt that a more family 
centred PHC model that was flexible and responded to parental 
needs would improve access to immunisation services for the 
group who were struggling. As one nurse said, ‘It needs a carrot 
not a stick’; 


‘It’s difficult for working parents so we offer early and late 
appointments.’ 
[General Practice interview] 


‘Having individuals who are very committed to immunisation 
makes a huge difference, because they’re going to go the extra 
mile and often it’s that extra mile, it’s chasing families, it’s being 
really flexible and not too rigid, making sure that the system 
enables staff to be flexible with families and supports them in 
doing that so that those families are caught up.’ 

[Public Health interview] 


3.2.4. Data can be used more effectively to inform service providers 
about trends and individual children not fully immunised 

Many health service participants described data quality prob- 
lems with the AIR and with the timely sharing of relevant informa- 
tion. Some were surprised to learn that there were a high number 
of children in Maitland who were not fully immunised. 


‘There are a lot of issues with quality of recording....... provi- 
ders have to chase children who are actually up to date....time 
is spent in data cleaning and fixing recording errors and on 
the phone with Medicare’. 

[Public Health interview] 


‘There just needs to be a clearer way, a beautiful report that says 
this little kid here is due for his four-year old immunisations, or 
he’s due for his two-month, four-month....... make it really 
simple so that GPs who only have a minimal amount of time 
for each patient can implement a strong recall and reminder 
system’. 

[Service Manager interview] 


‘There’s not a stakeholder meeting in the Maitland area. That’s a 
strategy they use in a lot of other areas but it’s not something 
we've adopted here just because of resources, I think’. 

[Public Health focus group] 


A grandmother caring for four grandchildren, as her daughter 
struggled with drug and alcohol and domestic violence issues, 
expressed frustration as she did not understand the schedule and 
getting all the records up to date took months; 


‘The community nurse researched the whole thing. She was an 
answer to my prayer.’ 
[Parent interview] 


4. Discussion 


A number of important barriers faced parents and service provi- 
ders in this rural region of NSW with a relatively large number of 
under-vaccinated children. Parents’ conflicting priorities, chaotic 
lives and significant access barriers to primary care emerged as 
the main reasons that children were not fully immunised. A more 
tailored approach that was family centred, flexible and supportive, 
including targeted outreach and home visiting, emerged as the 
most likely way to improve immunisation coverage for this group. 
Timely use of quality data, more collaboration amongst stake- 
holder groups and better use of existing accredited immunisers 
could improve service delivery. 

International studies have shown that parental forgetfulness, 
younger maternal age [1], multichild families [17] and those who 
were uninsured [18] were associated with children falling behind. 

There is a wealth of evidence that links low vaccine uptake with 
socio-economic status [1,17,19-21] and with regions of economic 
hardship [22]. The National Immunisation Survey (2010-2013) in 
the United States found that 74.6% of children not immunised for 
measles were due to reasons other than parental objection [22]. 

In Australia, the proportion of children whose parent(s) object 
to immunisation has remained consistently low at around 2% 
[23]. Children are more likely to be under immunised for other rea- 
sons including difficulty accessing health services, missed opportu- 
nities and logistic barriers. They are also more likely to be from the 
lowest socio-economic deciles [23]. A longitudinal study found 
that low social contact and psychological distress experienced by 
parents also contributed to incomplete childhood immunisation 
[24]. In our study parents did not mention specific vaccines as 
the reason for incomplete immunisation. 

Many participants in our study, both parents and service provi- 
ders, spoke of the difficulty in accessing affordable primary care 
services. Reducing the out-of-pocket costs associated with immu- 
nisation has been shown to increase its uptake [25]. Australians 
contribute substantial ‘out-of-pocket’ payments for healthcare, 
which has restricted access to primary care, the main source of 
immunisation in Australia, particularly for those most disadvan- 
taged [26]. Public Health advocates support addressing funding 
inequities between public and private providers as a way of 
encouraging immunisation [27]. Our study showed that one year 
after the introduction of the No Jab No Pay legislation, the number 
and rate of one year olds not fully immunised in the Maitland area 
under study remained virtually unchanged. Despite financial pun- 
ishment inherent in the new legislation, children whose parents 
struggle with chaotic lives and conflicting priorities remain 
under-immunised. Despite this evidence of divergent policy 
impact in Australia, countries in Europe are also implementing 
punitive legislation to address low immunisation rates. In Ger- 
many, kindergartens must notify authorities of parents who refuse 
to immunise their children, with significant fines and exclusion of 
the child until parents comply. France requires compulsory immu- 
nisation with 11 vaccinations compared to the previous three. Italy 
has legislated to ensure children aged 4-16 years have received 12 
vaccinations before they can attend school, with large fines for 
non-compliance [28]. 

Additional access barriers were uncovered in our study (loca- 
tion, transport, hours of operation). Penchansky’s dimensions of 
access describes the ‘degree of fit between the clients and the sys- 
tem’ and includes; availability, accessibility, accommodation, 
affordability and acceptability [29]. Thompson et al. (2016) 
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describe access barriers specific to vaccine uptake, adding aware- 
ness, acceptance (social attitudes) and activation (use of remin- 
ders) [21]. Access barriers, combined with social and behavioural 
factors are determinants of vaccine coverage | 1,18,20]. Recognising 
the complex variety of access barriers faced by some parents can 
inform a more targeted and supportive approach to immunisation 
service provision [1]. While provison of immunisation through 
home visiting may require additional resources in terms of time, 
ensuring immunisation services are family centred and flexible, 
combined with supportive government policy, may boost coverage 
in children [30]. Any interactions with families should include a 
check of children’s immunisation records, address any barreirs 
and immunise opportunistically [22-24]. The results of this study 
will be used to inform a tailored child immunisation strategy for 
Maitland that is both acceptable and hopefully sustainable based 
on the results of the economic analysis that we be conducted 
simultaneously of the strategies implemented. 

Our study has important limitations. Firstly, some children 
appearing on the AIR register as ‘not fully immunised’ may be up 
to date but their records have not been entered. This limitation 
applies to AIR data used throughout the country but data com- 
pleteness is thought to have improved with the linkage of family 
benefits to immunisation status. Secondly, as we used 2011 Census 
data throughout the study period, some of the rates may be lower 
than our data estimated. We have been guided primarily by num- 
bers of children rather than rates and are confident in the reliabil- 
ity of our results. Thirdly, our parent interviews involved those 
who eventually accessed immunisation services. The views of par- 
ents who do not engage at all with health services have not been 
captured. Future strategies will need to consider this group of mar- 
ginalised parents. 


5. Conclusion 


TIP guidelines proved useful for identifying areas of low cover- 
age and providing an understanding of determining factors and the 
strategies most likely to be effective. Re-orienting existing health 
services to include targeted outreach and home visiting, strength- 
ening partnerships between stakeholders, including community 
representatives, is important so that the timely sharing of quality 
data can inform service planning. To ensure equitable access and 
promote the highest possible immunisation coverage for margina- 
lised groups, multiple strategies will be required. 
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